Express Mail Label No. EL366226325US 


10^05-00 fa 


^UTILITY PATENT APPLICATION TRANSMITTAL 
|S (Large Entity) 

| <= (Only for new nonprovisional applications under 37 CFR 1. 53(b)) 


Docket No. 
Grant Prideco-109 


Total Pages in this Submission 


<^m„ TO THE ASSISTANT COMMISSIONER FOR PATENTS 

- ^~ ih Box Patent Application 

= ° Washington, D.C. 20231 

Transmitted herewith for filing under 35 U.S.C. 1 1 1 (a) and 37 C.F.R. 1 .53(b) is a new utility patent application for an 
invention entitled: 


Corrosion Seal for Threaded Connections 


and invented by: 


Richard W. DeLange, Merle E. Evans, Richard C. Griffin, Williani W. Starodub, Gregory K. Otten and Donna S. 
Anderson 


If a CONTINUATION APPLICATION, check appropriate box and supply the requisite information: 
-Q Continuation □ Divisional □ Continuation-in-part (CIP) of prior application No.: 
Which is a: 

"Q Continuation □ Divisional □ Continuation-in-part (CIP) of prior application No.: 
VVhich is a: 

Q Continuation □ Divisional □ Continuation-in-part (CIP) of prior application No.: 
Enclosed are: 

Application Elements 

; 1 . IS Filing fee as calculated and transmitted as described below 

~ 2. IS Specification having 21 pages and including the following: 

a. IS Descriptive Title of the Invention 

b. □ Cross References to Related Applications (if applicable) 

c. □ Statement Regarding Federally-sponsored Research/Development (if applicable) 

d. □ Reference to Microfiche Appendix (if applicable) 

e. a Background of the Invention 

f. Kl Brief Summary of the Invention 

g. IS Brief Description of the Drawings (if drawings filed) 

h. IS Detailed Description 

i. Claim(s) as Classified Below 
j. IS Abstract of the Disclosure 


Page 1 of 4 


P01 ULRG/REV05 


UTILITY PATENT APPLICATION TRANSMITTAL 
(Large Entity) 

(Only for new nonprovisional applications under 37 CFR 1.53(b)) 


Docket No. 
Grant Prideco-109 


Total Pages in this Submission 


5€ 


Application Elements (Continued) 

3 . E3 Drawing(s) (when necessary as prescribed by 35 USC 1 13) 


a. g) Formal 


Number of Sheets 


3 


b. □ Informal 


Number of Sheets 


4. □ Oath or Declaration 


a. 

□ 

Newly executed (original or copy) □ Unexecuted 

b. 

□ 

Copy from a prior application (37 CFR 1 .63(d)) (for continuation/divisional application only) 

c. 

□ 

With Power of Attorney □ Without Power of Attorney 

d. 

□ 

DELETION OF INVENTOR(S) 



Signed statement attached deleting inventor(s) named in the prior application, 



see 37 C.F.R. 1.63(d)(2) and 1.33(b). 


5. □ Incorporation By Reference (usable if Box 4b is checked) 

The entire disclosure of the prior application, from which a copy of the oath or declaration is supplied 
under Box 4b, is considered as being part of the disclosure of the accompanying application and is hereby 
incorporated by reference therein. 

6. □ Computer Program in Microfiche (Appendix) 

7. □ Nucleotide and/or Amino Acid Sequence Submission (if applicable, all must be included) 

a. □ Paper Copy 

b. □ Computer Readable Copy (identical to computer copy) 

c. □ Statement Verifying Identical Paper and Computer Readable Copy 


8. □ Assignment Papers (cover sheet & document(s)) 

9. □ 37 CFR 3.73(B) Statement (when there is an assignee) 

10. □ English Translation Document (if applicable) 

11. □ Information Disclosure Statement/PTO-1 449 □ Copies of IDS Citations 

12. □ Preliminary Amendment 

13. S Acknowledgment postcard 

14. £J Certificate of Mailing 

□ First Class S Express Mail (Specify Label No.): EL366226325US 


Accompanying Application Parts 


Page 2 of 4 


P01 ULRG/REV05 


UTILITY PATENT APPLICATION TRANSMITTAL 
(Large Entity) 

( Only for new nonprovisional applications under 37 CFR 1. 53(b)) 


Docket No. 
Grant Prideco-109 


Total Pages in this Submission 


Accompanying Application Parts (Continued) 

15. □ Certified Copy of Priority Document(s) (if foreign priority is claimed) 


16. □ Additional Enclosures (please identify below): 


Request That Application Not Be Published Pursuant To 35 U.S.C. 122(b)(2) 

=17. □ Pursuant to 35 U.S.C. 122(b)(2), Applicant hereby requests that this patent application not be 
"I published pursuant to 35 U.S.C. 122(b)(1). Applicant hereby certifies that the invention disclosed 

pi. in this application has not and will not be the subject of an application filed in another country, or 

under a multilateral international agreement, that requires publication of applications 18 months 

after filing of the application. 

~ Warning 

An applicant who makes a request not to publish, but who subsequently files in a foreign 
country or under a multilateral international agreement specified in 35 U.S.C. 
Z. 122(b)(2)(B)(i), must notify the Director of such filing not later than 45 days after the date of 

"2 the filing of such foreign or international application. A failure of the applicant to provide 

'% such notice within the prescribed period shall result in the application being regarded as 

I abandoned, unless it is shown to the satisfaction of the Director that the delay in 

Z submitting the notice was unintentional. 


Page 3 of 4 


P01ULRG/REV0S 


UTILITY PATENT APPLICATION TRANSMITTAL 
(Large Entity) 

(Only for new nonprovisional applications under 37 CFR 1.53(b)) 


Docket No. 
Grant Prideco-109 


Total Pages in this Submission 


Fee Calculation and Transmittal 


CLAIMS AS FILED 


$18.00 


Indep. Claims 


Multiple Dependent Claims (check if applicable) □ 


:OTHER FEE (specify purpose) 


$0.00 


TOTAL FILING FEE 


$710.00 


S A check in the amount of S710.00 to cover the filing fee is enclosed. 
S The Commissioner is hereby authorized to charge and credit Deposit Account No. 02-434 
as described below. A duplicate copy of this sheet is enclosed. 

□ Charge the amount of as filing fee. 
Credit any overpayment. 

Charge any additional filing fees required under 37 C.F.R. 1.16 and 1.17. 

□ Charge the issue fee set in 37 C.F.R. 1 .18 at the mailing of the Notice of Allowance, 


pursuant to 37 C.F.R. 1.311(b). 


Dated: October 4, 2000 


Carlos A. Torres, Reg. No. 18,541 

Browning Bushman 

5718 Westheimer, Suite 1800 

Houston, Texas 77057 

(713) 266-5593 

(713)266-5169 Fax 


Page 4 of 4 


P01 ULRG/REVOS 


SPECIFICATION 


Docket No. : Grant Prideco- 109 


TO ALL WHOM IT MAY CONCERN: 

BE IT KNOWN, that we, Richard W. DeLange, Merle E. Evans, Richard C. 
Griffin, William W. Starodub, Gregory K. Otten and Donna S. Anderson, have invented 
new and useful improvements in a 

CORROSION SEAL FOR THREADED CONNECTIONS 
of which the following is a specification: 


CERTIFICATE OF EXPRESS MAILING 

I, Geri Field, hereby certify that this correspondence 
and all referenced enclosures are being deposited by 
me with the United States Postal Service as Express 
Mail with Receipt No. ELUS in an envelope 
addressed to Box Patent Application, Assistant 
Commissioner for Patents, Washington, D.C. 20231 


CORROSION SEAL FOR THREADED CONNECTIONS 


Background of The Invention 

Field of the Invention 

The present invention relates to threaded connectors used to secure the ends of 
tubular bodies together. More particularly, the present invention relates to threaded 
connections provided with seals to protect the threads in pipe connections from exposure 
to corrosive fluids. 
Setting of the Invention 

Pipelines that extend through saltwater bodies are employed for multiple purposes, 
often associated with the drilling of oil and gas wells and the production and distribution 
of the oil and gas produced by the wells. When the pipelines are not buried or otherwise 
solidly anchored within the saltwater body, they are subjected to dynamic loadings that 
can eventually cause the pipelines to rupture or otherwise fail. The stresses induced by 
dynamic loading in the connections of the individual tubular bodies forming the pipeline 
are of particular concern. 

Jointed pipelines that are secured together by the threaded engagement of pin and 
box connectors at the ends of individual pipe sections are employed in marine riser pipes 
as well as submerged pipelines and other bottom-to-surface supply lines. The marine riser 
pipelines are typically constructed of tubular pipe sections that are secured together at 
their ends by special connectors designed to withstand the destructive effects of the 
dynamic loading acting on the riser. The dynamic loading of the riser is caused by 
changing sea currents, changes in surface exerted tension resulting from wind and wave 
action against a surface support of the riser, and other factors. 

The effects of dynamic loading on the connections used in marine applications may 


be offset, in part, by the use of connectors that have the strength required to withstand the 
forces imparted by the environment. Conventional riser connections typically employ 
heavy tool joint type connections that are welded onto the end of the pipe. These 
connections are very resistant to fatigue damage and typically employ a metal-to-metal 
torque shoulder as an external seal, similar to the design employed in a conventional drill 
pipe tool joint. Connections of this type have a very low stress concentration factor 
(SCF) and provide an environmental seal that prevents the seawater from contacting the 
threads in the connection. 

The tool joint design is expensive to machine and requires the added step and 
expense of welding the connector to the pipe. The welding procedure also introduces a 
potential point of fatigue failure for the dynamically loaded connector. Moreover, as 
compared with a conventional threaded and coupled connection, the tool joint type 
connection is extremely heavy, requiring additional surface support. 

Conventional threaded and coupled connections have been successfully employed 
as the outer riser in a marine installation for short time periods. Such connections cost 
less than 1/6 the cost of tool joint type connectors. The long-term reliability of these 
conventional connections in a saltwater environment under dynamic loading conditions, 
however, is not reasonably predictable. The problem stems from the fact that, when used 
as risers, the threads of conventional threaded and coupled connectors are exposed to salt 
water that can accelerate corrosion of the threaded area. The dynamic loading of the riser 
constantly flexes the connections laterally and imposes cyclical tension and compression 
stresses. The unengaged pin threads that have been machined into the pipe are exposed 
to the salt water. These exposed threads concentrate the stresses exerted on the pipe. 
Adding the effects of corrosion to the cyclical stress concentration unreasonably exposes 
the connection to a fatigue induced failure that will generally occur in the area of the last 


full thread formed on the bore of the pin member of the connection. 

The strength of a standard threaded and coupled connection is optimized by 
forming the pin threads such that the thread roots "run out" or continue to decrease in 
depth on the external surface of the pipe until they disappear at a point referred to as the 
"last scratch." The final turns of the threads do not make a full depth cut into the pipe 
body and are not normally intended to be engaged and covered by threads in the mating 
coupling. From the point of the last full threaded engagement with the box threads to the 
last scratch of the pin threads, the pin threads in a conventional threaded and coupled 
connection are exposed to the surrounding environment. The corrosive effects of 
saltwater in this area of exposure can accelerate the failure of a connector subjected to 
cyclical, dynamically induced forces. 

From the foregoing, it will be appreciated that a general object of the present 
invention is to prevent contact of the threads of a dynamically loaded connector with the 
corrosive fluids surrounding the connector. 

A primary object of the present invention is to protect the exposed external pin 
threads in conventionally threaded connections of dynamically loaded pipe strings 
disposed in a body of saltwater. 

Yet another object of the present invention is to provide a thread configuration on 
a non-upset pin that is sealed away from corrosive fluids to protect the pin from fatigue 
damage induced by cyclical, dynamic loading of the pin. 

An important object of the present invention is to protect a conventionally 
threaded and coupled connection from the effects of saltwater exposure to the pin to 
prevent fatigue-induced damage when the connection is subjected to dynamic loading. 

A related object of the present invention is to provide a marine riser pipe that 
weighs substantially less than a marine riser constructed with conventional tool joint type 


connections. 

Yet another object of the present invention is to provide a marine pipeline that can 
withstand dynamic loading in a corrosive environment without the need for heavy, tool 
joint type connectors. 

An object of the present invention is to provide a threaded pin connector that may 
be subjected to dynamic loading in a marine environment wherein the pin to the thread 
configuration redirects the imposed loads away from the last thread scratch area to 
minimize fatigue damage in the pin connection. 

An object of the present invention is to protect the normally exposed pin threads 
in a pin and box connection from contact with corrosive fluid by providing an external 
metal-to-metal seal between the pin and box of the connection. 

Yet another object to the present invention is to protect the normally exposed pin 
threads in a pin and box connection from contact with corrosive fluids by providing an 
external elastomeric seal between the pin and box of the connection. 

It is also an object of the present invention to provide an external seal for 
protecting the normally exposed threads on a pin and box connection with a compression 
ring that actuates a protective seal between the pin and box without inducing significant 
mechanical stress in the connection. 

Another object of the present invention is to provide a compression ring that 
encircles a pin and engages auxiliary threads on a box to advance the ring toward the box 
and compress an elastomeric seal between the box and pin whereby the normally exposed 
pin threads in the connection are isolated from contact with corrosive fluids. 

An object of the present invention is to provide a compression ring that encircles 
the pin of a pin and box connector and is threadedly secured to threads formed on the 
external surface of the box whereby rotation of the compression ring compresses an 


annular, elastomeric seal between the pin and box to protect the normally exposed pin 
threads from contact with salt water. A related object of the present invention is to 
provide a compression ring that mates with threads formed on the internal surface of the 
coupling to compress the elastomeric seal ring. 
Summary of Invention 

The normally exposed pin runout threads on fully engaged, threaded and coupled 
connections are sealed from saltwater to prevent corrosion of the threaded area that can 
accelerate fatigue-induced failure in dynamically loaded pipelines. The seals may be 
employed with conventional threaded and coupled connectors permitting the fabrication 
of pipelines that are inexpensive and lightweight as compared with pipelines constructed 
with conventional tool joint type connectors. 

The protective seal designs of the present invention permit the use of connections 
having runout threads that exhibit superior load-bearing characteristics in dynamically 
stressed applications. 

An important feature of the present invention is that the pin connectors may be 
fabricated on the ends of non-upset pipe eliminating the expense and weight of 
conventional marine connectors. 

Standard marine riser connections frequently include special groove designs and 
other connection configurations that redirect forces away from the areas of the pin most 
susceptible to fatigue induced failures resulting from cyclical, dynamic loading. Because 
they are protected from the effects of corrosive fluids surrounding the riser connections, 
the connectors of the present invention may employ the inherent force redirection effects 
of an inexpensive, conventional pin runout thread to achieve similar results. 

The external seal portion of the present invention may be provided by metal-to- 
metal engagement between the pin and box or by an elastomeric annular seal compressed 


between the pin and box. The metal-to-metal external seal may be provided by 
engagement of the face of the box with a shoulder formed on the pin end of a non-upset 
pipe. The shoulder may be provided by an enlargement of the pin outside diameter. 
Where an annular, elastomeric seal is provided, the seal may be carried on the outer 
surface of the pin body or may be disposed in the box of the connector. 

One form of the invention employs a compression ring threaded to the box to 
effect an external seal preventing salt water from contacting the normally exposed pin 
threads in a conventional threaded and coupled connection. The compression ring 
actuates an annular, elastomeric seal ring that isolates the normally exposed pin threads 
from saltwater contact. The compression ring cooperates with a second seal that protects 
the seal ring threads from saltwater exposure. The second seal may be either a metal-to- 
metal seal or an elastomeric seal. The seal ring provides the desired sealing of the 
exposed pin threads without imposing any structural stresses in the connection. 

The foregoing objects and features of the present invention, as well as others, will 
be more fully understood and better appreciated by reference to the following drawings, 
written description and claims. 

Brief Description of the Drawings 

Figure 1 is to a partial cross sectional view of a connector of the present invention 
formed by the threaded engagement of two pipe ends within a coupling forming two pin 
and box connections; 

Figure 2 is an enlarged cross sectional view illustrating details in the metal-to- 
metal engagement of the external seal of the connector of Figure 1; 

Figure 3 is an enlarged cross sectional view of a modified metal-to -metal external 
seal of the connector of the present invention illustrating an enlarged pin section providing 


a portion of a metal-to-metal seal; 

Figure 4 is an enlarged cross sectional view of a modified form of an external seal 
of the connector of the present invention illustrating a pin of the connector carrying an 
elastomeric external seal and provided with a load redirection groove; 

Figure 5 is an enlarged cross sectional view of a modified form of an external seal 
of the connector of the present invention illustrating a box of the connector carrying an 
elastomeric annular seal engaging a reduced diameter section of a pin; 

Figure 6 is an enlarged cross sectional view of a modified form of an external seal 
of the connector of the present invention illustrating a box of the connector carrying an 
elastomeric annular seal engaging the runout area of threads on a pin; 

Figure 7 is a cross sectional view of a modified form of an external seal of the 
connector of the present invention illustrating an annular, elastomeric seal compressed 
between the face of the box and a metal annular ring secured to the pin; 

Figure 8 is a cross sectional view of yet another modified form of the present 
invention illustrating a frustoconical internal seal surface at the face of a box for engaging 
and compressing an annular, elastomeric seal against the external surface of the pin to 
provide an external seal; 

Figure 9 is a cross sectional view of a modified form of a connector of the present 
invention illustrating a compression ring threaded onto the end of a box, with elastomeric 
and metal-to-metal seals protecting the pin threads and the compression ring threads from 
contact with corrosive fluids; 

Figure 10 is a cross sectional view of a modified form of a connector of the 
present invention illustrating a compression ring threaded onto the end of a box with 
elastomeric seals protecting both the pin threads and the compression ring threads from 
contact with corrosive fluids; and 


Figure 1 1 is a cross sectional view of a modified form of a connector of the 
present invention illustrating a compression ring threadedly secured to internally formed 
threads in the coupling used to form an external seal to protect the pin threads of the 
connection. 

Description of the Illustrated Embodiments 

Figure 1 illustrates a conventional threaded and coupled connection of the present 
invention, indicated generally at 10. The connection 10 includes a coupling indicated 
generally at 12 secured at its free ends to the free pin end of pins 13 and 14 formed at the 
ends of adjoined pipe segments 15 and 16, respectively. The threaded and coupled 
connection 10 is comprised of separate threaded connections formed at each end of the 
coupling 12. The coupling 12 provides a box end 17 that cooperates with the pin 13 to 
provide a first pin and box connection. Similarly, a box 18 at the opposite end of the 
coupling 12 cooperates with the pin 14 to provide a second pin and box connection. 

The detailed description that follows is directed to the pin and box connection 
formed by the pin 13 and box 17, which in all respects is similar to that of the connection 
provided by the pin 14 and box 18. Reference is made jointly to Figures 1 and 2. 

The box section 17 terminates at one axial end 20 where it engages and seals 
against the body of the pipe section 15 to form a metal-to-metal seal indicated generally 
at 2 1 . The seal engagement surface of the box 1 7 is provided by an internal, frustoconical 
seal surface 22 adjacent the face of the coupling end 20. The seal engagement surface of 
the pipe section 15 is provided by a frustoconical seal surface 23 formed along the 
external surface of the pipe. 

The pin 13 is provided with external threads 25 that engage and mate with internal 
threads 26 formed within the box 17. At the point 28, engagement of the threads 25 and 
26 terminates leaving a gap 3 0 in which the runout threads of the pin are exposed. At the 
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appropriate makeup position between the pin 13 and box 17, the metal-to -metal seal 21 
provided by the engaged seal surfaces 22 and 23 prevents entry of fluids from an area A 
externally of the connection into the annular gap 30 to protect the pin threads from the 
effects of corrosion. 

An axial end 32 of the pin 13 engages a shoulder 33 formed internally of the 
coupling 12 to provide a seal precluding the entry of fluids from an area B within the pipe 
sections into the threaded area between the pin and box. It will thus be appreciated that 
the threaded area of the pin and box in the connector 10 is isolated from contact with 
corrosive fluids that may be externally or internally in contact with the connector. 

With reference to Figure 2, an important aspect of the described form of the 
present invention is that the shoulder 23 is formed within an external cylindrical surface 
34 forming the nominal outside diameter of a major portion of the pipe section 15. The 
threads 25 on the pin 13 run out on a cylindrical surface 35 having a diameter no greater 
than the nominal diameter of the pipe surface 34. The illustrated design of Figures 1 and 
2 permits the use of non-upset pipe for the pin construction and eliminates the 
requirement to weld or otherwise affix a large tubular end piece to the pipe section in 
order to secure a connector that can withstand the effects of dynamic loading in a 
corrosive environment. 

Figure 3 of the drawings illustrates a modified form of the present invention 
indicated generally at 36 in which a pipe section 37 with a nominal outside diameter 
indicated at a cylindrical surface 38 is enlarged to have an outside diameter depicted at 39 
to provide a shoulder 41 for a seal surface 42 of a box 45. 

A feature of the embodiment of Figure 3 is that threads 47 on a pin 48 are 
permitted to run out on the outside diameter of the cylindrical surface 37 which is the 
same as the nominal outside diameter at 3 8 of the pipe section 37, permitting the thickness 


of the pin 48 of the tubular body to be increased as compared with the form of the 
invention illustrated in Figure 1. Benefits of the design are that increased structural 
strength may be provided in the threaded area of the connection and the metal-to-metal 
seal is effected without a significant increase in the amount of metal in the connection. 

Another connector of the present invention is indicated generally at 50 in Figure 
4 of the drawings. The connector 5 0 includes a box 5 1 made up to a pin 53 . Threads 54 
formed internally of the box 5 1 engage and mate with threads 5 5 formed externally of the 
pin 53. An annular, elastomeric 0-ring seal 57 is carried in an annular groove 58 formed 
along the external surface of the pin 53 . The pin 53 is formed at the end of a pipe section 
60 that has a nominal outside diameter indicated at the cylindrical surface 61. A load 
redirection groove 63 is formed on the external surface of the pipe section 60, decreasing 
in diameter from the nominal outside diameter area 61 to a reduced diameter indicated at 
65. 

The 0-ring seal 57 engages a cylindrical internal surface 67 of the pin 5 1 to provide 
an external seal that prevents entry of fluids from the area A external to the connection 
into the box area defined between the box 5 1 and the pin 53. The load redirection groove 
63 diverts the dynamically imposed forces acting against the connection away from the 
stress concentration area provided by the groove 58. 

Figure 5 of the invention illustrates a connector indicated generally at 70 provided 
with an internal, elastomeric 0-ring seal 71 carried in a groove 73 formed within a box 75 . 
The 0-ring 71 seals against a cylindrical external surface 76 that is reduced in diameter 
from that of the nominal outside diameter of the pipe 79. The nominal outside diameter 
of the pipe 79 is indicated by the cylindrical surface 77. Threads 80 formed on a pin 81 
run out onto a cylindrical surface 83 having a diameter less than that of the seal diameter 
of the surface 76. 


The O-ring 71 cooperates with the surface 76 to provide an external seal that 
prevents entry of fluids from the area A external to the connection into the threaded area 
contained between the pin 81 and box 75. 

A modified form the invention is illustrated in Figure 6, indicated generally at 90. 
The connection 90 includes a coupling box 91 and a pin 92. An annular, elastomeric seal 
ring 93 is carried in an annular groove formed internally of the box 9 1 . Pin threads 95 run 
out on a cylindrical surface 96 forming the nominal outside diameter of a pipe 97. The 
seal ring 93, which may be constructed of a polymer of polytetrafluoroethylene, such as 
Teflon® or other suitable material, is adapted to engage and seal with the threads 95 in 
the area of the last scratch of the threads. The seal ring 93 may be cut with an internal 
profile indicated at 98 permitting the pin and box to be threaded together without 
displacing the seal ring. The form of the coupling indicated in Figure 6 permits machining 
of threads on a pin body having a substantially full depth wall to maximize the strength of 
the structural connection between the pin and box. 

Figure 7 of the drawings illustrates a form of the invention indicated generally at 

100 in which an annular, elastomeric ring 101 is compressed between a fixed steel ring 
102 and a face 1 03 of a box 104. While the steel ring 1 02 may be anchored to the pin by 
any suitable means, it is preferably secured through a heat shrink procedure. The ring 101 
may be constructed of Teflon® or other suitable material. The compression of the ring 

101 forms a seal between the box, the steel ring 102 and a reduced diameter section 106 
of a pin 107. The threaded area of the pin is formed on the outside wall of the pin 
intermediate a nominal outside diameter section 108 of a pipe 109 and the pin end (not 
illustrated). As with the previously Illustrated embodiments, the external seal of the 
connector 100 prevents corrosive fluids externally of the connection in the area A from 
entering into the threaded area contained between the pin and box. 


Figure 8 illustrates a modified form of the connector of the present invention 
indicated generally at 1 10. The connector 110 includes a pin 1 1 1 and a box 112. The pin 
1 1 1 includes threads 1 14 that run out on a nominal outside diameter 1 1 5 of a pipe section 
116. An annular, elastomeric ring 1 18, having a rectangular cross section, is cemented 
or otherwise suitably secured to the pin 1 1 6 on the outside diameter 115. The ring 1 1 8 
may be constructed of rubber, Teflon® or other suitable sealing material. An internal, 
frustoconical seal surface 119 formed adjacent the face 120 of the coupling 1 12 is adapted 
to engage and compress the ring 1 18 to provide the external seal protecting the threads 
contained between the pin 1 1 1 and box 112. 

Figure 9 of the drawings illustrates a modified form of the invention indicated 
generally at 130. The connection 130 includes a pin 13 1, a box 132, pin threads 133 and 
box threads 134. The pin threads run out to a nominal outside diameter 136 of a pipe 
section 137. 

A compression ring 140 is threadedly engaged with the box 132 by auxiliary 
threads 142 formed within the ring 140 and along the external surface of the end of the 
box 1 3 2. The auxiliary threads 1 42 are preferably straight threads rather than interference 
threads. The compression ring 140 includes an internal shoulder 145 that engages an 
annular seal ring 146 and compresses the seal ring against an end face 148 of the box 132. 
As the ring 1 40 is threaded onto the box 1 3 2, the compression ring shoulder 145 advances 
toward the box face 148 to compress the seal ring 146. Compression of the seal ring 
forms a seal with the outside diameter area 136 of the pin to provide a complete external 
seal isolating the threaded area between the pin and box from corrosive fluids contained 
in the area A externally of the connection. The external surface area indicated generally 
at 149, of the compression ring 140 is made sufficiently long, axially, to accommodate the 
power tools (not illustrated) employed to grip and turn the compression ring. 
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The end face of the compression ring forms a metal-to-metal seal, indicated 
generally at 150, with a frustoconical seal surface 151 formed on the external surface of 
the box. At the full makeup position of the compression ring with the box 132, the metal- 
to-metal seal 150 and the seal ring seal 146 prevent contact of corrosive fluids with the 
threads 142. 

Figure 10 of the drawings illustrates a form of the connector of the present 
invention indicated generally at 150. The connector 150 includes a box 151, a pin 152, 
pin threads 153, and box threads 154. The pin threads 153 runout on an external, 
cylindrical surface indicated at 156 representing the nominal outside diameter of a pipe 
section 1 57. A compression ring 1 60 is secured to the external surface of the pin 1 5 1 with 
mating threads 161 that are formed internally of the ring 160 and externally of the box 
151. An elastomeric seal ring 163 is positioned between an internal compression ring 
shoulder 164 and an end face 165 of the box 151. Rotation of the compression ring 
advances the ring along the threads 161 to compress the compression ring 163 providing 
an external seal protecting the threads 153 and 1 54 between the pin and box. A crush ring 
167 is compressed between the end of an internal, frustoconical compression ring seal 
surface 168 and an external box shoulder 169. 

Compression of the ring 163 forms a seal between the box end 165, the 
compression ring shoulder 164 and the nominal outside pipe diameter of the pipe 157 to 
protect the coupling and pin threads from exposure to corrosive fluids external to the 
connection in area A. The seal ring 163 and the crush ring 167 protect the auxiliary 
threads 161 from contact with external fluids in area A. 

Figure 1 1 of the drawings illustrates a modified form of the invention indicated 
generally at 180. The connection 180 includes a pin 181, a box 182, pin threads 183, and 
box threads 184. Compression ring 186 is carried over a nominal outside diameter 
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indicated at 187 of a pipe section 188. The compression ring 186 is threadedly secured 
to the end of the box 182 by auxiliary threads 190 formed internally of the box and 
externally of the ring. 

Threaded advancement of the compression ring 1 86 into the box 1 82 compresses 
an annular seal ring 191 between a ring end surface 1 92 and an internal box shoulder 1 93 
formed at the base of the auxiliary threads 1 90. Compression of the seal ring 191 creates 
seals with the nominal outside diameter surface 1 87 and the box 1 82 to protect the threads 
183 and 184 from corrosive fluids external to the connection in an area A. A face seal 
195 at the end of the box 182 mates with a compression ring shoulder 196 to provide a 
metal-to-metal seal that cooperates with the seal ring 1 9 1 to prevent fluids external to the 
connection from contacting the auxiliary threads 190. 

While preferred forms of the present invention have been described in detail 
herein, it will be appreciated that other forms, modifications and variations of the present 
invention may be made without departing from the spirit or scope of the invention, which 
is more fully defined within the terms of the following claims. 
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What is Claimed is: 

1 . A connector for connecting together the free pin end and the free box end 
of two tubular bodies comprising: 

a pin having pin threads formed externally on an end of a first tubular body, 
said pin threads extending from a starting point on said first tubular body and terminating 
adjacent the free pin end, said pin threads further being formed on a tubular section of said 
first tubular body having an outside diameter no greater than an outside diameter of a 
major length of said first tubular body, 

a box having box threads formed internally on an end of a second tubular 
body, said box threads extending from a starting point on said second tubular body and 
terminating adjacent the free box end, 

said pin adapted to be received in and threadedly engaged with said box, 

an external seal between said pin and said box adjacent said pin thread 
starting point and adjacent said free box end, said external seal comprising a frustoconical 
pin seal surface formed externally of said pin, said pin seal surface having a decreasing 
diameter in a direction toward the free pin end and a frustoconical box seal surface formed 
internally of said box, said box seal surface having an increasing internal diameter in a 
direction toward the free box end, and 

an internal seal adjacent said box thread starting point and said free pin end 
whereby said pin threads and said box threads are confined between said external and 
internal seals when said pin and box are engaged. 

2. A connector as defined in Claim 1 wherein said pin threads run out to an 
outside diameter of said first tubular at said starting point of said pin threads. 
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3. A connector as defined in Claim 1 wherein said pin threads are 
substantially cylindrical between said starting point of said pin threads and said free pin 
end. 

4. A connector as defined in Claim 1 wherein said pin seal surface is formed 
on a radially enlarged section of said first tubular body. 

5. A connector as defined in Claim 1 wherein said pin threads and said box 
threads are fully confined between said external and internal seals when said pin and box 
are engaged. 

6. A connector for connecting together the free pin end and the free box end 
of two tubular bodies comprising: 

a pin having pin threads formed externally on an end of a first tubular body, 
said pin threads extending from a starting point on said first tubular body and terminating 
adjacent the free pin end, said pin threads further being formed on a tubular section of said 
first tubular body having an outside diameter no greater than an outside diameter of a 
major length of said first tubular, said pin threads running out on said outside diameter at 
said starting point, 

a box having box threads formed internally on an end of a second tubular 
body, said box threads extending from a starting point on said second tubular body and 
terminating adjacent the free box end, said pin adapted to be received in and threadedly 
engaged with said box, 

an external seal between said pin and said box adjacent said pin thread 
starting point and adjacent said free box end, said external seal comprising an annular, 
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elastomeric seal disposed against said pin and said box, and 

an internal seal adjacent said box thread starting point and said free pin end 
whereby said pin threads and said box threads are at least partially confined between said 
external and internal seals when said pin and box are engaged. 

7. A connector as defined in Claim 6 wherein said pin threads and said box 
threads are fully confined between said external and internal seals when said pin and box 
are engaged. 

8 . A connector as defined in Claim 6 wherein said external seal is an annular, 
a elastomeric seal ring carried in an annular groove formed in said first tubular body. 

9. A connector as defined in Claim 6 wherein said external seal is an annular, 
elastomeric seal ring carried in an annular groove formed in said second tubular body. 

10. A connector as defined in Claim 5 wherein said external seal is an annular, 
elastomeric seal ring carried externally of said first tubular and adapted to engage a face 
formed at an axial end of said box. 

11. A connector as defined in Claim 1 0 wherein said seal ring is retained axially 
and positioned between said face and a back up ring secured to said pin. 

12. A connector as defined in Claim 6 wherein said box carries a fiustoconical 
seal surface adjacent a face at an axial end of said second tubular body and said pin carries 
an annular, elastomeric seal ring adjacent said starting point for said pin threads whereby 
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said frustoconical seal surface engages said seal ring to provide said external seal when 
said pin and box are engaged. 

13 . A connector for connecting together the free pin and the free box end of 
5 two tubular bodies comprising: 

a pin having pin threads formed externally on an end of a first tubular body, 
said pin threads extending from a starting point on said first tubular body and terminating 
in the area of the free pin end, 

a box having box threads formed internally on an end of a second tubular 
tO body, said box threads extending from a starting point on said second tubular body and 

"7 terminating in the area of the free box end, 

a pin adapted to be received in and threadedly engaged with said box, 
1 an external seal between said pin and said box adjacent said pin thread 

starting point and adjacent said free box end, said external seal comprising an annular, 
T5 elastomeric seal disposed against said pin and said box, 

^ an internal seal adj acent said box thread starting point and said free pin end 

whereby said pin threads and said box threads are at least partially confined between said 
external and internal seals when said pin and box are engaged, 

compression ring threads formed in the area of said free end of said box, 
20 a threaded, annular compression ring encircling said first tubular body and 

adapted to threadedly engage said compression ring threads, and 

an annular, elastomeric seal ring disposed between said compression ring 
and said box whereby threaded engagement of said compression ring with said box forms 
said external seal. 
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14. A connector as defined in Claim 13 wherein compression ring threads are 
formed on an external surface of said box. 

15. A connector as defined in Claim 1 3 wherein compression ring threads are 
formed on an internal surface of said box. 

16. A connector as defined in Claim 1 3 wherein said compression ring engages 
said box to form a metal-to-metal seal whereby said compression ring threads are disposed 
between said elastomeric seal ring and said metal-to-metal seal. 

17. A connector as defined in Claim 13 further including an annular, 
elastomeric crush ring axially displaced from said seal ring and adapted to be compressed 
between said compression ring and said box whereby said compression ring threads are 
disposed between said seal ring and said crush ring when said compression ring is engaged 
with said box. 
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Abstract of The Disclosure 

The threaded connection between the pin and the box ends of two pipes is sealed 
externally and internally to protect the threads in the connection from exposure to 
corrosive fluids. Seals are provided at each axial end of the threads. The external seals 
may be formed by metal-to-metal engagement between the pin and box or may be 
provided by an annular, elastomeric ring engaging the pin and box of the connection. A 
threaded compression ring may be used to compress the elastomeric seal between the pin 
and box. The seals protect dynamically loaded threaded connections from fatigue-induced 
failure in corrosive environments. 





